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Description 



Closure Latch Assembly 

Background of Invention 

[0001] Field of the Invention — The invention generally relates to 
closure fasteners and especially to the type employing a 
bolt. In another aspect, the invention relates to closure 
fasteners in which a bolt also serves as a brace. A closure 
fastener provides a child-resistant feature and can be ap- 
plied to folding door sets, double door sets, sliding doors, 
single pivot doors, drawers, and many other types of clo- 
sures. 

[0002] Background Art — Latch assemblies can be applied to se- 
cure many styles of doors and other closures. A barrel 
bolt is an example of a latch assembly that is often added 
to a door, to operate between the side of a door and the 
doorframe. The barrel bolt provides an elongated, round 
bolt carried in the bore of a cylindrical bolt housing, usu- 
ally mounted on a door. An operator arm extends from 
the side of the bolt and through a slot in the housing. The 
operator can extend and retract the bolt in the housing 



and rotate with the bolt to lodge the operator in any of 
various notches in the side of the slot, thus fixing the bolt 
in a stationary position. A keeper is mounted in alignment 
with the bolt path, typically on the doorframe, and re- 
ceives the extended end of the bolt to lock the door to the 
frame. 

[0003] | n terms of being child-resistant, barrel bolts have the 

disadvantage of operating by the single operating lever to 
perform all functions. This operating routine is so simple 
that a small child can accomplish it. Thus, the simplicity 
of a barrel bolt causes it to be unsuited for use as a child- 
resistant latch. 

[0004] other types of child-resistant latches are known. A variety 
of latch designs are necessary to match various latch 
characteristics to the style of each door. A door or a set of 
doors that move to open or close in the plane of the door 
requires a special latch design. Examples of such doors 
include folding doors sets and sliding doors, which often 
are used as closet doors or fireplace doors. Many conven- 
tional latches are not useful because the doors draw away 
from each other or from the doorframe in the plane of the 
bolt, thus extracting the bolt from the keeper by move- 
ment of the door, itself. Special types of latches can be 



used in these situations, such a top bolts or floor bolts, or 
the side latch can be a hook. 

[0005] Adding a child-resistant latch to certain doors can be dif- 
ficult if the door is not designed to accommodate a latch. 
For example, the material of a glass door cannot be drilled 
to attach a lock. Certain designs of sliding doors are con- 
structed of a thin panel in a small frame and lack suffi- 
cient thickness or frame size to receive an added lock. A 
metal door might be overly damaged by the addition of 
screws. If a child-resistant latch is to be attached to these 
types of doors, it may require an adhesive base. 

[0006] it would be desirable to have a latch that can be applied to 
substantially any type of style of closure. 

[0007] The issue of securing all types of closures commonly 
arises in family life when a child is present. Keeping all 
types of doors closed and locked becomes important for 
safety of the child. Houses, fixtures, and furnishings can 
present an unknown variety of closure types and designs. 
A variety of specialized and unique locks may be available 
to accommodate each individual type of closure found in a 
home. However, the adult residents may face a frustrat- 
ingly large variety of different lock designs and operating 
methods within a single home. The inconvenience of this 



situation discourages the wide use of child-resistant fas- 
teners. Suppliers and installers of child-resistant latches 
face the related difficulty of providing a sufficient variety 
of locks to accommodate all closures. 

[0008] Consequently, it would be desirable for one type of oper- 
ating mechanism in a child-resistant latch to be broadly 
effective with the many types of closures found in a resi- 
dence. The adult residents will find a single mechanism 
far more acceptable for widespread installation and regu- 
lar use. Also, the supplier and installer of child-resistant 
fasteners may expect better acceptance of the product. 

[0009] Among child-resistant locks and latches especially suited 
for sets of folding doors, United States Patent Application 
Publication No. 2003/0201649 to Christensen is a recent 
example. A pair of bars is joined at an adjustable gap by 
screws or bolts. In use, the bars extending across the sev- 
eral doors of a set, clamping door handles between the 
bars. Thus, the doors no longer can open either by folding 
or sliding apart. This solution may be effective but is of 
limited application and utility. Sandwiching the door han- 
dles requires tightening screws or bolts, making the lock a 
semi-permanent solution. Employing such a device on 
doors of a seldom-used fireplace may be acceptable, 



while closing off more frequently used doors may not. 
Thus, the need continues for a reliable and readily oper- 
ated latch that is suited for use with sliding and folding 
doors, as well as other types of doors. 
[0010] jo achieve the foregoing and other objects and in accor- 
dance with the purpose of the present invention, as em- 
bodied and broadly described herein, the method and ap- 
paratus of this invention may comprise the following. 
Summary of Invention 

[0011] The invention is an improvement in latch assembly formed 
of a bolt housing carrying a longitudinally elongated latch 
bar, partially retained within a passageway of the bolt 
housing. The latch bar is longitudinally extendable from 
the bolt housing. A keeper has a reception passage for re- 
ceiving an extending free end of the latch bar. Thus, the 
free end of the latch bar is extendable from the bolt 
housing into the keeper, establishing a latching relation- 
ship with the keeper. Against this background, the im- 
provement is that the free end of the latch bar is config- 
ured with a cavity on its lateral side. The keeper carries a 
cross-latch that moves on a transverse axis to the keeper 
reception passage. The cross-latch moves between posi- 
tions of greater and lesser intersection with the reception 



passage. A resilient device biases the cross-latch to move 
toward a position of greater intersection with the recep- 
tion passage. An operator is connected to the cross-latch 
for selectively retracting the cross-latch against the force 
of the resilient device, to a position of lesser intersection 
with the reception passage. The cavity and the cross-latch 
can be arranged in coordinated positions such that the 
cross-latch and cavity are mutually engaged when the 
cross-latch is in the position of greater intersection with 
the reception passage. In the coordinated positions, the 
free end of the latch bar has been sufficiently inserted 
into the reception passage. In this position, the cross- 
latch can lock the latch bar to the keeper. The cross-latch 
and cavity can be mutually disengaged when the cross- 
latch is in the position of lesser intersection with the re- 
ception passage. In this latter position, the latch bar is al- 
lowed to be inserted into or removed from the reception 
passage. 

[0012] According to another aspect of the invention, a child- 
resistant latch assembly is suited for securing a closure 
element. A longitudinally elongated latch bolt carries a 
plunger reception cavity formed sideways in the bolt. A 
bolt housing carries the bolt in a sliding relationship in a 



latch bolt passageway. An end of the bolt is extendable 
from the bolt housing to latch a closure. A keeper has a 
longitudinal reception passage that can be placed in 
alignment with the latch bolt passageway of the bolt 
housing. The reception passage selectively receives the 
extended end of the latch bolt. The keeper carries a re- 
siliently biased plunger in a position where the plunger 
can intersect the reception passage. When the latch bolt is 
suitably positioned in the reception passage, the plunger 
can enter the plunger reception cavity in the latch bolt to 
lock the latch bolt to the keeper. 

[0013] Thus, the plunger selectively locks and unlocks the latch 
bolt to the keeper by selectively engaging and disengag- 
ing the plunger reception cavity. 

[0014] The accompanying drawings, which are incorporated in 
and form a part of the specification, illustrate preferred 
embodiments of the present invention, and together with 
the description, serve to explain the principles of the in- 
vention. In the drawings: 
Brief Description of Drawings 



[0015] 
[0016] 



Fig. 1 is an isometric assembly view of a bolt housing and 
bolt according to one embodiment of the invention. 
Fig. 2 is an isometric view of an opposite face of the bolt 



shown in Fig. 1. 

[0017] pig. 3 is an isometric assembly view of a keeper according 

to one embodiment of the invention. 
[0018] pig. 4 is a vertical cross-sectional end view of the keeper, 

showing the plunger positioned to receive the bolt. 
[0019] Fig. 5 is a cross-sectional side view of the bolt housing, 

and keeper, showing the bolt at an entry position. 
[0020] Fig. 6 is a cross-sectional top view showing the bolt at an 

entry position as in Fig. 5, taken along the plane of line 

6—6 of Fig. 5. 

[0021] Fig. 7 is a view similar to Fig. 6, showing the bolt locked 
in the keeper. 

[0022] Fig. 8 is a view similar to Fig. 4, showing the plunger po- 
sitioned to lock the bolt in the keeper. 
Detailed Description 

[0023] The invention provides a latch assembly that is adaptable 
to secure a broad variety of closure elements such as slid- 
ing doors, pocket doors, by-pass doors, side swinging 
doors, folding doors, sets of multiple doors in any config- 
uration, cabinet doors, drawers, and others. This is 
achieved by providing a longitudinally elongated latch bar 
10 that is contained by a first end in a bolt housing 12. In 
addition, the latch bar can be moved longitudinally 



through a passageway in the bolt housing 12 to extend 
the second and opposite end of the latch bar 10 for inser- 
tion into an aligned passageway into a keeper 14. The ex- 
tended end of the latch bar carries a transverse recess 
such as a groove, a bore, a notch, or like structure, 
formed in a side of the latch bar. The keeper carries a 
cross-latch, such as a locking pin or plunger head 16, 
that can be moved into transverse engagement with the 
recess of the latch bar 10 when the latch bar is suitably 
inserted and positioned in the keeper. As a result, the 
latch bar 10 is secured to both the bolt housing and to the 
keeper and cannot be accidentally withdrawn from either, 
regardless of the direction of force. 
[0024] The latch bar 10 can be of any selected length, allowing 

the bolt housing 12 and keeper 14 to be separated by any 
selected distance. Thus, with a large spacing between the 
bolt housing 12 and keeper 14, the shank of the latch bar 
10 may be substantially exposed and can serve as a brace 
between the two anchoring devices. The brace may func- 
tion usefully to hold folding doors in a flat, closed plane. 
With a smaller spacing, the bolt housing 12 and keeper 14 
may be substantially adjacent, and the latch bar 10 may 
be exposed through only a minimal distance. 



[0025] The latch bar 10 is limited in separation from the bolt 

housing 12 by a stop at the first end of the latch bar 10, 
which is positioned to allow excess bar length to protrude 
from the bolt housing 12 opposite from the keeper 14. 
Thus, the effective length of the latch bar between the 
bolt housing 12 and keeper 14 is a flexible variable and 
does not limit the installed closeness of the bolt housing 
12 and keeper 14 except as to the maximum extension of 
the second end of the latch bar from the bolt housing 12. 

[0026] The drawings show a preferred embodiment in which sim- 
ilar numbers refer to parts of similar function. Terms such 
as "latch bar," "bolt," or "slide bolt" refer to an elongated 
member of any profile, whether square, rectangular, 
round, or some other profile. Such a latch member func- 
tions by crossing the interface between a closure element 
and juxtaposed structure to provide a latching link. "Bolt 
housing" refers to a housing that carries a latch bar or 
bolt in an elongated passageway or slideway, such that 
the latch bar or bolt can be drawn between extended and 
retracted positions from one or both ends of the bolt 
housing. A bolt housing serves as a first anchoring struc- 
ture, fastened on one side of the interface to hold a first 
end of a latch bar. "Keeper" refers to a reception housing 



that receives the extended end of a bolt or latch bar in a 
receiving passageway. A keeper is mounted on the oppo- 
site side of the interface from the bolt housing to receive 
the extended end of a latch bolt, thereby providing a sec- 
ond anchoring structure holding the second end of the 
latch bar. 

[0027] pigs. 1 and 2 show a latch bar or slide bolt 10 configured 
as a slide plate of generally rectangular transverse profile. 
The first end of the slide plate 10 is configured to carry a 
stop, such that it cannot fully pass through the bolt hous- 
ing 12. Thus, the first end defines a pair of stop shoulders 
16, one at each side edge of the slide plate 10. The stop 
shoulders 16 are located on a portion of the slide plate 
that extends longitudinally out of the bolt housing, on the 
end opposite from the keeper. The slide plate is free to 
pass through the bolt housing 12 to any degree until the 
stop shoulders 16 strike the housing 12. 

[0028] As a matter of convenience, the first end of the slide plate 
is configured in an arc. From the top major face of the 
slide plate 10 as shown in Fig. 1, an arcuate rib 18 ex- 
tends upwardly and provides a finger engagement for 
withdrawing the slide plate 10. The finger engagement rib 
18 is at least partially offset, longitudinally set back to- 



ward first the first end of the slide plate with respect to 
stop shoulders 16, which ensures that a finger spacing is 
present between the rib 18 and the bolt housing 12 re- 
gardless of how far the slide plate is extended through 
the bolt housing. 
[0029] The second and opposite end of the slide plate 10 is in- 
sertable through the bolt housing 12 to any degree until 
limited by contact between the stop shoulders 16 the bolt 
housing. The second end of the bolt is forked, split, or 
otherwise double-tongued to define laterally separated 
end portions 20 and 22. Between themselves, the end 
portions 22 and 22 define an entrance slot 24. The slot 
has a broad mouth at the second end of the slide plate 
10, tapering with increasing distance from the broad 
mouth. Slot 24 communicates with and leads into trans- 
verse recess or other lock cavity 26, which may be config- 
ured as an annular slot, a notch, an aperture of any pro- 
file, and preferably as a circular aperture through the ma- 
jor faces of slide plate 10. The diameter or other trans- 
verse dimension of the lock cavity is broader than the 
width of slot 24 immediately at the interface with the lock 
cavity. Thus, a cross-latch such as a pin or plunger can be 
inserted into the lock cavity from a major face of the slide 



plate 10. The pin may be of similar transverse dimension 
to the lock cavity, with the result that the pin is not re- 
movable through the slot 24. 

[0030] with reference to the inverted view of the latch bar in Fig. 
2, optionally the slide plate carries a second end stop 28 
near the second end thereof. In the particular embodiment 
shown, the slide plate 10 also carries an optional guide rib 
30 extending from a major face of the slide plate, which 
may be referred to as the bottom face. The second end 
stop 28 is shown to be positioned at an end of rib 30 im- 
mediately adjacent to lock cavity 26. 

[0031] with further reference to Fig. 1, the bolt housing 12 de- 
fines and contains a passageway 32 configured to receive 
slide plate 10 in a linear sliding relationship. The trans- 
verse configuration of the passageway is similar to the 
transverse configuration of the slide plate 10, shown as a 
thin and broad plate of rectangular profile. In addition, the 
floor of the passageway 32 further and optionally defines 
a bottom channel 34 configured to receive the rib 30 in 
sliding relationship. The channel 34 is deeper than the 
height of rib 30. The base wall of the channel is at a suit- 
able depth to allow passage of the second end stop 28. 
Therefore, the broad, major top and bottom faces of the 



slide plate 10 typically ride against corresponding major 
support surfaces of the passageway 32, while the rib 30 
provides only lateral guidance against the side walls of 
channel 34. 

[0032] The channel 34 in the bolt housing 12 provides a conve- 
nient location to place a second end stop, shown in Fig. 1 
as a cylindrical boss 36 that is inserted into a reception 
bore 38 in the bolt housing 12. The reception bore 38 
communicates with the channel 34 and allows boss 36 to 
be placed where it will occupy a sufficient height in the 
channel to interfere with passage of the second end stop 
28. Friction, adhesive, welding, or any other method or 
means can permanently install boss 36. 

[0033] During initial assembly of the slide plate 10 into bolt 

housing 12, the second end of the slide plate in inserted 
into the passageway 32 until the second end stop 28 has 
advanced past reception bore 38. The boss 36 then is in- 
stalled into the bore 38, with the result that the slide plate 
10 cannot be withdrawn from the passageway 32. Inter- 
ference between the second end stop 28 and boss 36 pre- 
vents the slide plate 10 from being withdrawn from the 
bolt housing 12 in the direction of the first end of the 
slide plate. Interference between the bolt housing 12 and 



stop shoulders 16 prevents the slide plate from being 
withdrawn from the bolt housing in the direction of the 
second end of the slid plate. Thus, the slide plate 10 is sl- 
idable through the bolt housing 12 for a considerable dis- 
tance, according to the length of the bolt housing and the 
length of the slide plate between stop 28 and stop shoul- 
ders 16. At the same time, the slide plate 10 is non- 
removable from the bolt housing for so long as boss 36 
remains installed. 
[0034] other details shown in Fig. 1 include various means for 
mounting the bolt housing 12 on a closure element or 
stationary frame. One mounting means is a pair of 
mounting holes 40 allowing passage of a fastener through 
the bolt housing and into a suitable underlying surface. 
Screws, nails, rivets, clips, staples, and the like, or other 
fasteners can be used. Another mounting means is a base 
sheet 42, which may be a double-sided adhesive sheet 
that attaches to a base of the bolt housing 12 and is at- 
tachable to a closure element or frame to mount the bolt 
housing 12. Between these mounting possibilities, the 
bolt housing can be attached to substantially any sup- 
porting surface. 

[0035] The keeper 14, best shown in Fig. 3, provides a housing 



defining a longitudinal reception passage, bore, or other 
passageway 44, which may be configured similarly to pas- 
sageway 32, for receiving the second end of slide plate 
10. An optional channel 46 for receiving rib 30 may ex- 
tend parallel to passage 44 in open communication 
through a wall of passage 44. Likewise, the keeper hous- 
ing 14 can be equipped with mounting means such as 
fastener holes 48 and a base sheet 50 carrying double 
sided adhesive, allowing the keeper 14 to be mounted 
with the same broad possibilities as the bolt housing. 
[0036] The keeper 14 carries a plunger head 52 in a suitable 

transverse bore 54 allowing the plunger head to enter the 
passageway 44 in an intersecting position, whereby the 
plunger head will interfere with free passage of the slide 
plate 10. A resilient means such as compression spring 56 
applies a biasing force to the plunger head 52, urging the 
plunger head into a position of relatively greater intrusion 
or intersection with the passageway 44. The plunger head 
52 may have in open bottom end and internal chamber, 
shown in phantom in Fig. 3, for partially receiving and 
housing spring 56. The bottom face of the keeper may re- 
ceive the plunger head in a suitable bore 54 extending 
through the channel 46 and passageway 44. Base sheet 



50 may close the bottom of bore 54 and retain the 
plunger head 52 and spring 56 in the bore. 

[0037] The plunger head 56 is connected to an operator 58 for 

manually moving the plunger head 52 in opposition to the 
force of resilient spring 56. A suitable operator 58 is a 
shaft of smaller width or diameter than plunger head 52, 
symmetrically attached to the plunger head opposite from 
spring 56. The top wall of the keeper housing 14 provides 
a narrow top bore 60 for receiving and passing narrow 
shaft 58. At the same time, the plunger head is stopped 
by the top wall of keeper 14 from passing beyond the 
passageway 44. Operator shaft 58 extends beyond the top 
of keeper 14 and may be capped outside of keeper hous- 
ing 14 by button 62 for convenient finger engagement. 

[0038] Therefore, the plunger head is moveable between at least 
two positions with respect to the reception passage 44. In 
a position of relatively greater insertion and intersection 
with the passage 44, the plunger head 52 may be trans- 
versely interposed into or across passage 44 for substan- 
tially the full height of the passageway 44. The resilient 
spring 56 biases the plunger head into this position of 
relatively greater intersection with the passage 44. The 
second position is achieved when button 62 is manually 



depressed to correspondingly depress the plunger head 
via movement of shaft 58. The plunger head 52 can be 
depressed until it is substantially removed from the pas- 
sage 44, although it is preferred to remain in a crossing 
relationship with respect to channel 46, to any degree. 
Thus, in the second position the plunger head 52 will not 
interfere with entry and movement of the slide plate 10 in 
the passage 44, although the plunger head serves as a 
means for stopping the second end stop 28 in channel 46 
at a position with cavity 26 exactly in alignment with 
plunger head 52. 

[0039] pigs. 4-6 illustrate the preliminary operation of the latch 
assembly. Fig. 4 shows a preliminary position of the 
plunger head 52 in keeper 14. Button 62 acts through 
shaft 58 to depress the plunger head 52 to a position 
where it is absent from passageway 44 but resides in and 
transversely crosses channel 46. The slide plate 10 can be 
inserted into the passageway 44 until stop 28, moving in 
channel 46, strikes the plunger head 52. 

[0040] pigs. 5 and 6 show that the split second ends 20, 22 of 
the slide plate can enter the keeper and flank shaft 58. 
The narrow shaft 58 moves through the slot 24 and per- 
mits the slide plate 10 to further advance into the keeper. 



However, the slide plate can advance no further when stop 
28 strikes plunger head 52. At that position, the slide 
plate 10 is inserted into the keeper in the position of Fig. 
7. Cavity 26 is positioned in alignment with bores 54 and 
60 such that plunger head 52 can rise into cavity 26 if 
pressure on button 62 is released. 

[0041] pigs. 7 and 8 show the slide plate locked into passageway 
44 in keeper 14. The user has released finger pressure on 
button 62, allowing plunger head 52 to rise in response to 
the force exerted by spring 56. The plunger head 52 rises 
into passageway 44, to the top of the passageway, while 
also entering cavity 26. The plunger head is of a similar 
diameter to cavity 26 such that the plunger head can enter 
the cavity but cannot enter slot 24. Thus, the plunger 
head serves as a cross-bolt to lock the slide plate in a 
fixed position within keeper 14. 

[0042] The assembled latching device can secure substantially 
any type of closure, including a complex closure. The 
slide plate is locked between the bolt housing 12 and 
keeper 14, regardless of how the secured closure is de- 
signed to move. The bolt housing can be attached to one 
side of a closure structure to be secured. The keeper is 
attached to the other side of the closure structure. Byway 



of example and not limitation, these two sides may be a 
door and frame, two doors, a drawer and frame, or sub- 
stantially any other type of closure structure. 
[0043] Releasing the latch requires coordinated activity by two 
hands. Such coordinated activity typically is difficult for a 
small child. In this perspective, the latch is child-resistant. 
Releasing the latch is done by pushing button 62 suffi- 
ciently to overcome the force of spring 56 and to return 
the plunger head to a position below the passageway 44, 
as shown in Figs. 4 and 6. While the button is suitably de- 
pressed, pulling on rib 18 retracts the slide plate 10 from 
the keeper 14. 

[0044] The parts of the latch are subject to reasonable modifica- 
tion. Thus, the forgoing is considered as illustrative only 
of the principles of the invention. Further, since numerous 
modifications and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention to 
the exact construction and operation shown and de- 
scribed, and accordingly all suitable modifications and 
equivalents may be regarded as falling within the scope of 
the invention. 



